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DETAILED ACTION 



Claim Rejections - 35 USC § 103 



The text of those sections of Title 35, U.S. Code not included in this action can be found 



in a prior Office action. 



2. Claims 21, 22, 25 - 27, 29, and 49 are rejected under 35 U.S.C. 103(a) as being 
unpatentable over Littman et al., USPN 5,688,551, in view of Sano et al., USPN 5,779,937, and 
Lengyel, USPN 5,754,262. 



Littman teaches a light source comprising a plurality of organic electroluminescent 
elements [B, G, R,] arrayed in a common plane parallel to a support surface of a substrate 110. 
Littman col. 3, lines 27 - 54; col. 4, lines 25 - 33; and figures 1 and 2. Although, Littman 
teaches that the plurality of organic electroluminescent elements emits light independently, it is 
also inherent that Littman's array can emit light simultaneously. Littman, col. 2, line 62 - col. 3, 
line 25. Littman teaches distance P [pitch] between each adjacent organic electroluminescent 
elements as small as a few microns. Littman, col. 1, lines 33 - 35; and col. 5, lines 32 - 36. 
Littman teaches a pitch as high as 100 pixels per millimeter. Littman, col. 3, lines 61-63. 

Littman does not teach a display element nor a distance D between the display element 
and the organic electroluminescent element. Littman does not specifically teach that plurality of 
organic electroluminescent elements emits light simultaneously. 



Claim 21 
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Sano teaches an organic electroluminescent device to backlight a display element. Sano, 
col 1, lines 44-51; col. 2, lines 12 - 16; and col. 3, lines 19 - 22. When used as a backlight, 
the plurality of organic electroluminescent element emits light simultaneously. Sano, col. 2, 
lines 3, lines 19-22; and col. 4, lines 9 - 26. 

It would have been obvious to one of ordinary skill in the art at the time of the invention 
to combine the use of an electroluminescent device as a backlight as taught by Sano with the 
light source of Littman. Sano invites such combination by teaching, "Further, it is also 
considered that the organic EL device is utilized as a backlight of a liquid crystal display device 
or the like because it can surface-emit light at a low voltage." Sano, col. 1 , lines 48-51. 

Neither Littman nor Forrest teach a relationship between D and P being such that D is 10 
times P or more. 

Lengyel teaches an daylight readable liquid crystal display having a display element 103 
and a backlight assembly 103. Lengyel teaches a separation 110 between the display element 
and the backUght assembly of about 1mm to about 5 mm. Lengyel, col. 5, lines 24 - 49; and 
figure 1. Thus, it is inherent that D, the separation 1 10 as taught by Lengyel would be 10 times 
or more than the distance P, as taught by Littman, in a combined display device of Lengyel and 
Littman. 

It would have been obvious to one of ordinary skill in the art at the time of the invention 
to combine the backlight assembly of Lengyel with the light source of Littman to produce a 
daylight readable liquid crystal display having a backUght assembly of organic 
electroluminescent elements. Lengyel invites such combination by teaching, 
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This invention relates to a display device for displaying images, and more 
particularly to a liquid crystal display device for generating and displaying images 
having sufficient contrast to be easily seen in bright daylight. 

Lengyel, col. 1, lines 9-13. Lengyel adds, 

Therefore, there is currently a need for an LCD which is easily readable in 
daylight and which is usable over a wide temperature range in direct sunlight. 

Lengyel, col. 1, lines 65 - 67. Lengyel then adds, 

A physical separation is preferably provided between the backlight and the 
display element. The physical separation preferably permits a heat conducting 
medium to remove heat from the back surface of the display element. This 
reduces the affects of thermal loading from the backUght assembly. 

Lengyel, col. 3, lines 48 - 52. Lengyel invites consideration of different types of backhghts by 

teaching, 

However, any conventional light source having sufficient brightness and similar 
emissive spectra may be used, such as a conventional fluorescent Ught fixture, a 
conventional incandescent light fixture, a halogen Ught fixture, or any other light 
source. 

Lengyel, col 4, lines 39 - 44. 

Claim 22 

Sano teaches that the plurality of organic electroluminescent elements emit light of one 
primary color. Sano, col. 2, lines 12 - 4L 



Claim 25 

It would have been obvious to one of ordinary skill in the art at the time of the invention 
to array the organic electroluminescent elements one-dimensionally on the substrate to provide a 
display section to form letters and numbers. 



Application/Control Number: 09/530,099 Page 5 

Art Unit: 2675 

Claim 26 

It would have been obvious to one of ordinary skill in the art at the time of the invention 
to array the organic electroluminescent elements two-dimensionally on the substrate to give a 
display area having both a width and a direction. 

Claim 27 

Sato et al. teaches a display device for illuminating a display element. Sato, col. 1, lines 
44-51. See also Lengyel, col. 1, lines 9 - 12; and figure 1. 

Claim 29 

Sato teaches that the display element is a liquid crystal display element. Sato, col. 1, 
lines 44-51. See also Lengyel, col. 1, lines 9-12; and figure L 

Claim 49 

Sano teaches that all of the organic electroluminescent elements on the substrate can emit 
light simultaneously. Sano, col. 2, lines 12-41. 

3. Claim 23 is rejected under 35 U.S.C. 103(a) as being unpatentable over Littman et al., in 
view of Sano et al. and Lengyel as applied to claim 21 above, and further in view of Nakayama 
et al, USPN 5,847,506. 

Claim 23 

Neither Littman, Sano, nor Lengyel teach that the organic electroluminescent elements 
comprise optical micro-resonators. 
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Nakayama teaches organic electroluminescent elements that comprise optical 
micro-resonators. Nakayama, col. 1, Hnes 49 - 54; col. 3, lines 13-23; col. 3, line 61 - col. 4, 
line 10; and col. 6, lines 42-55. 

It would have been obvious to one of ordinary skill in the art at the time of the invention 

to combine the optical micro-resonators of Nakayama with the light source of Littman, Sano, and 

Lengyel. Nakayama invites such combination by teaching, 

hi view of solving the foregoing problems of the prior arts, it is an object 
of the present invention to provide an organic light emitting device having 
improved spectra width and light emitting characteristics. 

Another object of the present invention is to provide a substrate plate used 
for an organic light emitting device. 

Nakayama, col. 1, lines 37-42. Nakayama teaches the following advantages. 

In the organic light emitting device of the present invention, the light 
micro-resonator can be accomplished therein in the way that the semi-transparent 
reflective film is place between the transparent electrode and the substrate plate 
and the optical distance between the reflective film and the rear electrode is made 
equal to or an integer multiplication of the emitted light wavelength. The micro- 
resonator can make narrow the half-width of the emitted light spectra. Also, the 
micro-resonator can increase the light emission efficiency, generate the coherent 
light, and improve the light emission characteristics. 

Nakayama, col. 3, lines 13-23. 



4. Claim 24 is rejected under 35 U.S.C. 103(a) as being unpatentable over Littman et al, in 
view of Sano et al. and Lengyel as applied to claim 21 above, and further in view of Shioya et 
al., USPN 6,091,382. 
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Claim 24 



Littman teaches that the organic electrolitminescent elements are formed on the substrate 
at the intersections of an electrode formed in a striped pattern in a first direction and an electrode 
formed in a striped pattern in a second direction orthogonal to the first direction. Littman, col. 3, 
lines 26-39. 

Littman nor Sano nor Lengyel specifically teach that one electrode is a cathode and the 
other is an anode. 

Shioya teaches organic electroluminescent elements formed on the substrate at the 
intersections of an anode [striped anode electrodes 106] formed in a striped pattem in a first 
direction and a cathode formed [striped cathode electrodes 103] in a striped pattem in a second 
direction orthogonal to the first direction. Shioya, col. 10, lines 14-24; and figure 10. 

It would have been obvious to one of ordinary skill in the art at the time of the invention 

to combine the organic electroluminescent elements and the pulse currents taught by Shioya with 

the light source for the display device as taught by Littman, Sano, and Lengyel. Shioya invites 

such combination by teaching, 

It is an object of the present invention to provide a display device whose load is 
small and which performs a proper high time-division display operation with little 
variation in luminance and little crosstalk among pixels, and to realize a high- 
resolution, large screen having a high opening ratio and a very low profile. 

Shioya, col. 1, line 66 - col. 2, line 4. Shioya invites specifically the combination described by 
teaching. 

The driving method for the display device of this embodiment has been 
described above. By using this method, data erase can be arbitrarily performed as 
well as data write and setting of the data hold time. The driving method of this 
embodiment is characterized in that driving with a memory fimction can be 
performed without crosstalk, obtaining substantially the same effects as those 
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obtained by a liquid crystal display device using TFTs. In addition, since static 
liquid crystal driving can be performed with a simple matrix electrode structure, 
high-quality display can be performed. 

Shioya, col. 29, lines 40 - 49. 

5. Claims 30, 31, 33 - 35, 38, 40, 41, and 44 are rejected under 35 U.S.C. 103(a) as being 
unpatentable over Sato et al, USPN 5,185,712, in view of Shioya et al. 

Claim 30 

Claim 30 is a display device. Sato teaches a display device comprising a hght source 
[light sources 1 18R, 1 18G, and 1 18B]. The light source(s) illuminates a display element [hquid 
crystal display panel 1 1 0 comprised of sections 1 1 1 R, 1 1 1 G, 1 1 1 B] . Sato, col. 1 1 , lines 54-66; 
and figure 8. Sato, in figure 8, shows the first, second, and third light sources having 
luminescent regions substantially the same size as those of display areas of the first second, and 
third display elements, respectively. Sato, figure 8. Sato teaches an optical system [eyepiece 
1 15 or projection lens 104] that enlarges and displays the image combined by the combining 
optical system. Sato, col 9, lines 59-61; col. 11, lines 50-52; and figures 6 and 8. 

Sato does not teach that the light sources are organic electroluminescent elements. Nor 
does Sato teach a pulse current applied to each of the light sources. Although Sato, in figure 8, 
shows the light sources having a luminescent region substantially the same size as the display 
elements, Sato does not specifically teach such. 

Shioya teaches light sources that are organic electroluminescent elements and a pulse 
current appHed to the light sources. Shioya, col. 1, lines 7 - 24; col. 26, line 56-61; col. 29, 
lines 26 - 39; and figures 32 - 34. Shioya teaches, "The organic EL element for display light 
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has a display area nearly equal in area to the entire emission area of the organic EL element for 
signal light." Shioya, col. 16, lines 55 - 57. 

For the reasons stated in the discussion about claim 24 above, it would have been obvious 
to one of ordinary skill in the art at the time of the invention to combine the organic 
electroluminescent elements and the pulse currents taught by Shioya with the light source for the 
display device as taught by Sato. 

Claim 34 

Claim 34 is a display device. Sato teaches a display device comprising a Ught source. 
The light source comprises a first light source 1 18R that emits light in a red color range; a second 
light source 1 18G that emits light in a green color range; and a third light source 1 18G that emits 
light in a blue color range. Sato teaches first, second and third display elements [display sections 
1 1 IR, 1 1 IG, and 1 1 IB] each illuminated by their corresponding light source. Sato, col. 11, lines 
54 - 66; and figure 8. Sato teaches a combining optical system [image light synthesizing 
element 106] that combines images displayed in the first, second, and third display elements. 
Sato, col. 11, line 67 - col 12. line 9; and figure 8. Sato, in figure 8, shows the first, second, and 
third Hght sources having luminescent regions substantially the same size as those of display 
areas of the first second, and third display elements, respectively. Sato, figure 8. Sato teaches an 
optical system [eyepiece 1 15 or projection lens 104] that enlarges and displays the image 
combined by the combining optical system. Sato, col 9, lines 59 - 61 ; col. 1 1, lines 50 - 52; 
and figures 6 and 8. 
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Claim 40 



Claim 40 is a display device. Sato teaches a display device comprising a light source. 
The light source comprises a first light source 1 18R that emits light in a red color range; a second 
light source 1 18G that emits light in a green color range; and a third light source 1 18G that emits 
light in a blue color range. Sato teaches first, second and third display elements [display sections 
1 1 IR, 11 IG, and 1 1 IB] each illuminated by their corresponding light source. Sato, col. 1 1, lines 
54 - 66; and figure 8. Sato teaches a combining optical system [image hght synthesizing 
element 106] that combines images displayed in the first, second, and third display elements. 
Sato, col. 11, line 67 - col 12. line 9; and figure 8. Sato, in figure 8, shows the first, second, and 
third light sources having luminescent regions substantially the same size as those of display 
areas of the first second, and third display elements, respectively. Sato, figure 8, Sato teaches an 
optical system [eyepiece 1 15 or projection lens 104] that enlarges and displays the image 
combined by the combining optical system. Sato, col 9, lines 59 - 61 ; col. 11, lines 50 - 52; 
and figures 6 and 8. 

Sato does not specifically teach that the display element illuminated by the light 
combined by the combining optical system. 

It would have been obvious to one of ordinary skill in the art at the time of the invention 
to illuminate the display element by the light combined by the combining optical system. Such 
system would allow a simpler system to drive only one display rather than three and would result 
in a smaller and less expensive display. Sato invites such consideration of alternative 
arrangements by teaching, 

The present invention has been made in consideration of such a situation, 
and has as its object to provide a liquid crystal viewfinder which allows easy 
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arrangement of a liquid crystal panel, can increase the resolution, and can 
decrease the protrusion height from an image pick up apparatus. 

Sato, col. 2, lines 14-19. Sato teaches as a variation of certain embodiments that one liquid 

crystal display and invites one to consider numerous arrangements of the display. 

In the above-described embodiment, the display sections 1 1 IR, 1 1 IG, and 
1 1 IB for respectively displaying red, green, and blue images are formed on the 
single liquid crystal display panel 110. However, the display sections 11 IR, 
1 1 IG, and 1 1 IB may be formed as separate liquid crystal display panels. In 
addition, these display sections 1 1 IR, 1 1 IG, and 1 1 IB are not limited to a liquid 
crystal display panel, and may be formed as a CRT or the like. Furthermore, the 
image light synthesizing element 106 is not limited to the dichroic prism obtained 
by bonding four prisms together, but may be constituted by an X type dichroic 
prism obtained by combining dichroic mirrors in the form of the letter "X". 

In the above-described embodiment, a display apparatus for synthesizing 
the red, green, and blue image light beams Ar, Aq, and Aq from the three 
display sections 1 1 IR, 1 1 IG, and 1 1 IB into one full-color image light beam 
ArGB is exemplified. It is apparent that the present invention can be applied to 
various display apparatuses, e.g., a display apparatus wherein each of the display 
sections 1 1 IR, 1 1 IG, and 1 1 IB in the above embodiment is divided into two 
display sections for respectively displaying one and the other halves of an image, 
and red, green, and blue image light beams from these pairs of display sections, 
i.e., a total of six display sections are synthesized into on fiill-color image light 
beam, and a display apparatus wherein a display section for displaying an image 
or images of one or two of red, green, and blue, and a display section for 
displaying an image or image of the other two or one colors are respectively 
arranged at the positions of the green image display section 1 1 IG and of the red 
or blue image display section 1 1 IR or 1 1 IB, and the respective color image light 
beams from these two display sections are synthesized into one fiiU-color image 
light beam. 

Sato, col. 12, line 57 - col. 13, line 24. Sato concludes. 

However, the present invention can be applied to any liquid crystal display 
apparatus as long as it has three display sections 215a, 215b, and 125c 
corresponding to red, blue, and green arranged on the same plane. In addition, the 
present invention is not limited to the above-described embodiments. Various 
changes and modifications can be made within the spirit and scope of the 
invention. 
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Additional advantages and modifications will readily occur to those 
skilled in the art. Therefore, the invention in its broader aspects is not limited to 
the specific details, and representative devices, shown and described herein. 
Accordingly, various modifications may be made without departing from the 
spirit or scope of the general inventive concept as defined by the appended claims 
and their equivalents. 

Sato, col. 14, lines 23 -38. 

Claims 31, 35, and 41 

Both Sato and Shioya teach that the display element is a liquid crystal display element. 
Sato, col. 11, lines 54 - 66. Shioya, col. 26, line 56-61. 

Claims 33, 38, and 44 

Shioya teaches that the organic electroluminescent elements have micro-resonator 
structures. Shioya, col. 26, lines 38 - 55. 

6. Claims 32, 36, 37, 39, 42, 43, and 45 - 48 are rejected under 35 U.S.C. 103(a) as being 
unpatentable over Sato et al in view of Shioya et al. as applied to claims 30, 43, or 40 above, and 
further in view of Forrest et al., UPSN 5,707,745. 

Claims 32, 36, and 42 

Shioya teaches both pulse width and pulse height (peak current) modulation to control the 
display element. Shioya, col. 29, lines 26 - 28. 

Neither Shioya nor Sato specifically teach a pulse current to adjust the luminance of the 
light source. 

Forrest teaches pulse width modulation to adjust the luminance of organic 
electroluminescent elements. Forrest, col. 14, lines 58 - 66. 
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It would have been obvious to one of ordinary skill in the art at the time of the invention 

to combine the pulse width modulation to adjust the luminance of the organic electroluminescent 

elements as taught by Forrest with the display device as taught by Shioya and Sato. Forrest 

invites such combination by teaching the following objects. 

It is an object of the present invention to provide a multicolor organic light 
emitting device employing several types of organic electroluminescent media, 
each for emitting a distinct color. 

It is a further object of this invention to provide such a device in a high 
definition multicolor display in which the organic media are arranged in a stacked 
configuration such that any color can be emitted from a common region of the 
display. 

It is another object of the present invention to provide a three color 
organic hght emitting device which is extremely reliable and relatively 
inexpensive to produce. 

It is a further object to provide such a device which is implemented by the 
grovrth of organic materials similar to those materials used in electroluminescent 
diodes, to obtain an organic LED which is highly reliable, compact, efficient and 
requires low drive voltages for utilization in RGB displays. 

Forrest, col. 2, line 62 - col. 3, line 12. Forrest concludes, 

This device can be used to provide a low cost, high resolution, high 
brightness full color, flat panel display of any size. This widens the scope of this 
invention to displays as small as a few millimeters to the size of a building but to 
a practice limit. The images created on the display could be text or illustrations in 
full color, in any resolution depending on the size of the individual LED's. 

Forrest, col. 15, lines 59 - 65. 



Claims 37 and 43 



Shioya teaches both pulse width and pulse height (peak current) modulation to 



independently control each display element to adjust the color of the display image. Shioya, col. 
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29, lines 26 - 39. Forrest teaches that different combinations or individual electroluminescent 
elements can be controlled to obtain a desired color. Forrest, col. 5, lines 21-25. 

Claims 39 and 45 

Forrest teaches each of a plurality of electroluminescent elements emitting light 
simuhaneously. Forrest, col. 6, lines 27 - 44. 

Claim 46 

Sato teaches a display device comprising a Hght source [Ught sources 1 18R, 1 18G, and 
1 18B]. The hght source(s) illuminates a display element [liquid crystal display panel 110 
comprised of sections 1 1 IR, 1 1 IG, 1 1 IB]. Sato, col. 11, lines 54 - 66; and figure 8. Sato 
teaches an optical system [eyepiece 115 or projection lens 104] that enlarges and displays the 
image combined by the combining optical system. Sato, col 9, lines 59-61; col. 1 1, lines 50 - 
52; and figures 6 and 8. 

Forrest teaches a light source comprising a plurality of organic electroluminescent 
elements [LED 20, 21, 22] arrayed on a same substrate [glass substrate 37]. Forrest, col. 2, lines 
62-65; col. 3, line 66 - col. 4, line 6; and col 5, lines 4- 16. The plurality of organic 
electroluminescent elements emitting Ught simultaneously. Forrest, col. 6, lines 28-31. Forrest 
teaches pulse width modulation to adjust the luminance of organic electroluminescent elements. 
Forrest, col. 14, lines 58 - 66. 

Shioya teaches light sources that are organic electroluminescent elements and a pulse 
current appUed to the light sources. Shioya, col. 1, lines 7 - 24; col. 26, line 56-61; col. 29, 
lines 26 - 39; and figures 32 - 34. 
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Claim 47 



Sato teaches a display device comprising a light source. The Hght source comprises a 
first light source 1 18R that emits light in a red color range; a second light source 11 8G that emits 
light in a green color range; and a third light source 1 18G that emits light in a blue color range. 
Sato teaches first, second and third display elements [display sections 1 1 IR, 1 1 IG, and 1 1 IB] 
each illuminated by their corresponding light source. Sato, col. 11, lines 54 - 66; and figure 8. 
Sato teaches a combining optical system [image light synthesizing element 106] that combines 
images displayed in the first, second, and third display elements. Sato, col. 11, hne 67 - col 12. 
line 9; and figure 8. Sato, in figure 8, shows the first, second, and third light sources having 
luminescent regions substantially the same size as those of display areas of the first second, and 
third display elements, respectively. Sato, figure 8. Sato teaches an optical system [eyepiece 
1 15 or projection lens 104] that enlarges and displays the image combined by the combining 
optical system. Sato, col 9, lines 59 - 61; col. 11, lines 50-52; and figures 6 and 8. 

Forrest teaches a light source comprising a plurality of organic electroluminescent 
elements [LED 20, 21, 22] arrayed on a same substrate [glass substrate 37]. Forrest, col. 2, lines 
62 - 65; col. 3, line 66 - col 4, line 6; and col 5, lines 4 - 16. The plurality of organic 
electroluminescent elements emitting light simultaneously. Forrest, coL 6, lines 28-31. Forrest 
teaches pulse width modulation to adjust the luminance of organic electroluminescent elements. 
Forrest, col. 14, lines 58 - 66. 

Shioya teaches light sources that are organic electroluminescent elements and a pulse 
current applied to the light sources. Shioya, col. 1, lines 7 - 24; col. 26, line 56-61; col. 29, 
lines 26 -39; and figures 32 - 34. 
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Claim 48 

Forrest teaches each of a pluraUty of electroluminescent elements emitting light 
simultaneously. Forrest, col. 6, lines 27 - 44. 

Response to Arguments 

7. Applicant's arguments with respect to claims 21, 22, 25 - 27, 29, and 49 have been 
considered but are moot in view of the new ground(s) of rejection. 

8. Applicant's arguments filed 7 July 2003 have been fully considered but they are not 
persuasive. 

As to claim 23, Nakayama et al. teaches a micro- resonator. Nakayama, col. 1, lines 49 - 

54. 

As to claim 24, Shioya teaches the anode and cathode. Shioya, col. 10, lines 14 - 24; 
and figure 10. 

As to claims 30 - 48, applicant has made general statements denying the rejections but 
has not specifically address examiner's points. 

Conclusion 

9. The prior art made of record and not relied upon is considered pertinent to applicant's 
disclosure. 

Wei et al., USPN 5,747,363; Shi et al., USPN 6,107,736; and Yokoyama et ah, USPN 
6,607,277 B2, are examples of organic electroluminescent devices having a pitch of less than 0.1 
millimeter. 
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10. Applicant's amendment necessitated the new ground(s) of rejection presented in this 
Office action. Accordingly, THIS ACTION IS MADE FINAL. See MPEP § 706.07(a). 
Applicant is reminded of the extension of time policy as set forth in 37 CFR 1.136(a). 

A shortened statutory period for reply to this final action is set to expire THREE 
MONTHS from the mailing date of this action. In the event a first reply is filed within TWO 
MONTHS of the mailing date of this final action and the advisory action is not mailed until after 
the end of the THREE-MONTH shortened statutory period, then the shortened statutory period 
will expire on the date the advisory action is mailed, and any extension fee pursuant to 37 
CFR 1 .136(a) will be calculated from the mailing date of the advisory action. In no event, 
however, will the statutory period for reply expire later than SIX MONTHS from the date of this 
final action. 

11. Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to Leland Jorgensen whose telephone number is 703-305-2650. The 
examiner can normally be reached on Monday through Friday, 7:00 a.m. through 3:30 p.m.. 

If attempts to reach the examiner by telephone are unsuccessfiil, the examiner's 
supervisor, Steven J. Saras can be reached on 703-305-9720. 
Any response to this action should be mailed to: 



Commissioner of Patents and Trademarks 
Washington, D.C. 20231 



or faxed to: 



(703) 872-9314 (for Technology Center 2600 only) 
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Hand-delivered responses should be brought to Crystal Park II, 2121 Crystal Drive, 
Arlington, VA, Sixth Floor (Receptionist). 

Any inquiry of a general nature or relating to the status of this application or proceeding 
should be directed to the Technology Center 2600 Customer Service Office, telephone number 
(703) 306-0377. 



hj 




STEVEN SARAS 
SUPERVISORY PATENT EXAMINER 
TECHNOLOGY CENTER 2600 



